Key indicators: single-crystal X-ray study; T = 290 K; mean (C-C) = 0.003 Å; R factor = 0.031; wR factor = 0.081; data-to-parameter ratio = 8.6.
Related literature
For a previous isolation of deacetylcinobufagin [cinobufagin systematic name: (3,5,15,16)-16-acetoxy-3-hydroxy-14,15-epoxybufa-20,22-dienolide] Table 1 Hydrogen-bond geometry (Å , ). Deacetylcinobufagin is a natural cardiactonic steroid which has been isolated from the skin of the toad (Li et al., 2007) and has also been biosynthesized by microbial transformation of cinobufagin (Zhan et al., 2003) . Compounds of this type have shown strong cytotoxic effects against a wide range of cancer cells (Yu et al., 2008) . However they also possess cardiac toxicity due to the inhibition of sodium-potassium ATPase (Tian et al., 2013) . Thus structural modification of the pharmacological profile of the molecule was warranted. Recently we treated deacetylcinobufagin (isolated in our laboratory) with ammonium acetate, and a new hydrated derivative, C 24 H 33 O 4 N . H 2 O, the title compound, named deacetylcinobufalactam, was obtained after recrystallization from methanol at room temperature. We report herein the crystal structure of this compound.
The molecule of the title compound ( In the crystal, intermolecular hydroxyl and water O-H···O hydrogen bonds to hydroxyl, carbonyl and water O-atom acceptors and a hetero-amine N-H···O hydroxyl hydrogen bond (Table 1) link the molecules into a three-dimensional network structure (Figure 2 ).
Experimental
Deacetylcinobufagin (40.0 mg) was dissolved in DMF, then ammonium acetate (38.5 mg) was added under nitrogen protection. The mixture was stirred for three hours at 100 °C. After completion of the reaction, the mixture was poured into water and extracted with ethyl acetate. The ethyl acetate extract was washed with water to remove the solvent DMF and the excess ammonium acetate and condensed by rotary evaporation under reduced pressure. The residue was recrystallized in methanol at room temperature to afford colorless crystals (28.6 mg, yield 71.7%).
Refinement
The C-bound H atoms were positioned geometrically and were included in the refinement in the riding-model approximation, with C-H = 0.96 Å (CH 3 ) and U iso (H) = 1.5U eq (C); 0.97 Å (CH 2 ) and U iso (H) = 1.2U eq (C); 0.98 Å (CH) and U iso (H) = 1.2U eq (C); 0.93 Å (aryl H) and U iso (H)= 1.2U eq (C); O-H = 0.82 Å and U iso (H) = 1.5U eq (O was not thought to be necessary since the absolute configuration can be unambiguously assigned with reference to the known configuration of the closely related compound bufalin (Rohrer et al., 1982) [(C3S,C5R, C8R,C9S,C10S,C13R,C14S,C15R, C16R,C17R) for the 10 chiral centres in the title compound using the arbitrarily named atoms employed]. The Flack parameter was refined to 0.0 (3) for 571 Friedel pairs. There are 32 reflections missing between θ(min) and θ(max), which might be also due to the inadequate collection strategy, and adjustment of the orientation to tilt the crystal axis might be helpful for collecting a complete set of diffraction data. In addition, both hydrogen atoms on the water molecule are involved in hydrogen bonding. The O-H bond distances are significantly different from the ideal bond length so these two hydrogen atoms were refined freely. The highest residual electron density was 0.142 eÅ 3 and has no particular structural significance.
Figure 1
The molecular structure of the title compound showing atom the numbering scheme and 30% probability displacement ellipsoids. The inter-species hydrogen bond is shown as a dashed line. Symmetry codes: (i) x+1, y, z; (ii) x−1, y, z+1; (iii) −x+1, y+1/2, −z; (iv) x, y, z+1.
